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ABSTRACT 

Elderly subjects and college-age subjects Were 

coHipared on the strategy used to answer a question based on 

information in memory. The two strategies studied, vera direct 
retrieval and plausibility. The first experiment tested the 
hypothesis that older subjects will rely on the plausibility strategy 
more than young subjects. A second experiment tested the hypothesis 
that the different pattern of data is due to processing differences^ 
not differences in the strength of episodic memory traces. 
Performance was slower in general for older subjects^ ab%fev^ older 
subjects also tended to modify their perforTO^nce to mi^ 

detrimental effects of inferior retention of specifics. In some 

conditions^ dlder subjects outperformed young subjects even in terms 
of response time. This resulted from their propensity to use a 
strategy that depends less on exact memory and that can be more 
efficient in some circumstances. This strategy involved using 
consistency as opposed to a careful inspection of the nature of 
relationships found in memory. {TLB) 
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MEMORY CHANGES WITH AGE ^ 
COMPENSATING SHIFTS iN STRATEGY 

Wiien s pc?$oix is asked lb answer a qacilion based on mfotm^lion in memory, Ihcfc are 
•ho strategic- LOiiim^iiiy used: 

• One is lo try to fmd 5 close mstcii in memory to itbe question, 'tthich we call ll::^- 
direct retrieval szrategy. 

^ Tfc otfcr to try to inlcr tfe ariswcr froni mfofiiialioL found in mcmDrj' lial seeir^ 
rtiaied, which ue cill tS pUuslWiny Strategy, 

One uay lo mfluehce >fchich slratecy is used is to either ask a pcrsosi 

<3) lo recogruzc whether Ife statement was seen before aad divcriminalc it from 
kA\\cx stalcmcnls Ci^tisistettt lib what is known be- not seto before. 

or 

vh» ti- judcc vvhclhcr a slalcixienl is plausible given what is already kwwn, aUhou^^fc 
tfc cvacl slalcmcnt may hot have been seen. 

Rtopic arc more inclined to try dir^c! felrieval when asked to recocnjzc than ttey would be 
if a<kcd to judge plausibihly and vice-msa. However, tfe task required of people docv^ ru5t 
XoXzWy .j^rcdKl. by any mc;ins, which strategy people «sU adopt to answer a question. 

Ihi* research tests scNcral fSA7v:>iliese$; They rsrc: 

i fhc plausibility strategy lends to be adopted more as irtcmorics decline, and Ihefefbfc 
v^iil be adoptcfJ sooner by the elderly, 

2, TIic plausibility strategy involves inore automatic processes while recognition can 
iiuulvc more cbhlrblletj. conscious processing. 

.1. PeTfvV/rTiiJice ivr. tiiks ifJiV<v5vsgvJ a^st^^r^aUr prwf?*ef wsU ^ vcmfxarjaBie for young 
and old subjects, while aged subjects' performance will be defmer)t in situations 
requiring more controlled processes. 

the first hypothesis ii^volves using elderly subjects as a cp|iiv«£m| itfeasurc for general 
primipks I want to assert about human nif^innry, The first half of this hypothesis, that the 
plausibsiily strategy icuds to be adopted more as memories di::clinc, has already been shown with 
college StUv<lcttils: The second half is the cxperitncntal test with older subjects. It should provide 
converging cvf^dchcc for the theoretical interpretation of these earlier results. 



The otfcr two h>-pothcsc$ test a pfmciplc So differentiate older people from younger people, 
if these tests arc supported, they would provide converging evidence for the theory of Hasher & 
Zacks uho liave found that autoinatic proccs.^c$ do not decline with age, while controlled 
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processes do 

EXPERIMENT 1 

Tile fifU cxpeririicul lesls ite hj-potlESis that older subjects wiil tcly on the plausibUuy 
striu-gy more than younc subjects regardless of "official task characimslicsr 

Subjects Cead a series c^f atones about wfch a number of mfereijces cbuid be mudt. 
« S^mc K^f Ihc^e inferences i*ere later asked as quesUdm about iht ^tory. 

• Of rtosc to be askcd as quesUons. half were raudomly selected Id be asserted in the 
story a'^ part of the stoi^. 

• Subjects were ran^iomly assigned to I5sk, TIk two separate tasks were wSrlbcr mc 
subject was askeu to mic recognition judcmems ("bid you :$ee lius science m ite 
story?"), or asked to make plausibility judgracnts ("Is to$ statcxucnt pi2U5ible gjvcn 
the simy you read?"*). 

» Acfiiss subjects an statements appeared in liic rccbghitiori stated and rat-stated 
cor^ditions and the plausibility stated and nol-slited cdixlilidhs. There were an equal 
fi^umtxrr of implatisiblc statement* for the plausibility eotjditiob. 

• Some su;*jrcls ansr^cred q»eslion$ sftcr each story, and some answered after reading 
all ten stt^ries. 

To sunmurv?^, the design einplc^yt a 2x3x2x2 factorta! wfiSr t^gr of subjects is the only' 
between-subject factor. the other factors arc wterthcr the %i^tm-i >«^ns Miated m the story, 
wficlhcr the questions Ife asked after each str^iy or aftct all ten s?art«v. Whether subjects are 
asked to make recognition or plausibility judgments md wi^lter plausible st^itments are highly or 
moderately plausible* Random assignments were done $<:parately for each fsjbjcct (except, of 
course, the plausibility of the statements and age of subjects mere Tiot randosvly a-ss^m>d^. 

Below IS an example of part of a story subjects might sec; 
The heir to a large hamburger chain was in trouble. 
He had married a lovely young woman who had seemed to Ibvc hjtri. 
Now he worried that she had been after his money all along. 
Perhaps he consumed loo much beer and frehch fries. 
No. he couldn't give up fries. 

Not only were they delicious, he got them for free! 

The heir got tits Iries from his fattJer's haw^rger chiih 
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The teir decided tD }iym weighs watchefi. 

Ti*'chty-fivc pounds Izitr, t!sc tar rcaiizcd his ^'ih did love hem .ufltT aSl. 



Rccocsulio«j i 

PiaasibiiiU Slated^ 

or PJaU^ibilily (Ndl Sutcd* 
Implausible 



Tlkr btit scl hiS fries froiii 
hiis fatluer's Jhamburecr chain. 

to lose* wcigtU- 

the heir was a teetotaler. 



tlic J'lcra tn Italics is tested as a qoesttion latex. (11 was ij0t Ualicizcd Tfir siibjacls.) 
Subjects ^ouid s:ay yes to this questioti regardless of taslc. The scccvind questsoK, n^^t-stated, 
should he rejected foi people asi:ed tcv do recocnition, but icccpted by those aiked lb do 
pbusibilay. The fuial qucslioii was astcd only in if^ plausibility task sn t&at in^f of the Ucms 
«tould be rejected. 

Tlie young subjects that bad been used in this study *ere C-MU cdllepc students. Tfes 
older subjects were C-MU alumni volunteers, age 65-80. with a mean ace of 72 and m 
health. 



RESLLTS 

The results of the first experiment arc s!u>wn in the attached appchdu (Graph 1). Tte left 
panel plots reaction tunc to cdfrcc( responses for plaus.HIc statements as a function of delay for 
the two a^c groups in the two tasks. F^ch Junction collapses over presented vs. not-presented in 
tbc story and plausibility of statcmenU 

• Not surpr!singly. young subjects arc faster overall. 

• However, there is a significant interaction of task with age; old subjects arc rnncL 
slower to do recdghUion than plausibility, while, if anjlhmg, the young arc faster to 
do recognition. 

• Accuracy, plotted oh Graph 2, shows another Interaction of task with age. 
Plausibility is more accurate for both groups, but the difference in ac«:uracy due to 
task IS much Is^rgcr for old subjects. Older subjects are the most accurate for 
plausibility, and arc the worst for recognition. 

The interpretation of this pattern of data for older subjects was expected from the 
inlcrprctatioh of th= college data collected earlier (Rcder, 1982). 

• Subjects tend to use the plausibility strategy a lot in the rccoghit'Dn task when traces 
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are weaiL. 



• 1 1 Seems that traces are v^euk even in l& inmcdiatc ccndiUoa for older subjects, so 
Ibrv ofleii use Ite piausibHity strategy, even i\\ isar^diate recall Silualibos. 

• Ybunc subjects start by tisinf direct retr^rvai mml otlcn^ c\cn It^ plausibility tast. 
but shift sljrategy preference *ith drlay^ The speed gep in reaclioa time with cfcliy 
for the plausibility functid^A is due m the Ml-sme^ a5ems. Wto direct retncVal is 
^trted first, the strategy fails,, arid people Iferi try plausibihty m i& plausi/bijny task^ 
This accounts for the' ^muct s!.ower inxlial reaclw^T^;, becaysc s^jb^ects star''^ ©3^. usmg 
the wronir strategy. 



LHinc il^ plausibiHty s^Jralecy iocs not hm% accuracy m p^inrnhm^ ml ^ for 
prcveiited statements lt\ the rccK>FmliDn U^k. W/>^xvcr,_ accwcy far m^ie2sa^i;ats «idl- 
prtlenicd that sbouJc' be tcspoxi^d Ig eegswdy are rcaUy hurt fey w^smg Xfe 
pKausafcUiiy strategy iic the Tcco£txilwn Ust. 

The n-cM cr^ph (Graph 3? breaks dawm accuracy just far the recogmtou iasL Pmm is. 
accuracy m tlie rccogastion task as a fuucUon of whett^r the ite;m shM^^ be mpc«a^d 'to 
positively i stated) or rejected f(iiol-st2lcd> foir tfe t*'o ace groups- 

• A^raiii. old arc betisr than yoonc where Ife pSau&ibility strategy will mm^.. nz., for 
sta\ted Items* 

• Agam. old subjects are worst, and well below chance, wterc tte pla^^^^ strategy 
uouH work effectively, i.e., not-prescut^d statements that should be rc|cctcd. 

• Note tlxat, with delay, rccognitmn pcrfornuance declines for both old md youn$ f'm 
not-staled items, but stays high wfere plausibility can be used. 

The RT data arc also cdnsisXent wjth this ahalj-sis. Reaction limes tm stated items in the 
rccognitio: task arc done at tlie same Sf>ced as plausi&ility- Tfc not-staled correctly answered arc 
much slott^cr. 

Ttere arc two pt^ssiblc reasons for why older subjects use the plausibility strategy more: 
I. Oidc^ subjects' memories are much weaker, so they adopt this strategy sobi«:f, 

2 PlauMbiliti' stL^^eii' involves itiakug AUTOMATIC rclatedness judgments and does m 
rguirc the CAREFUL INSPECTION OF INTfcRSRCTIONS found in memory that is 
Uicccssary for the direct retrieval strategy. 

EXPERIMENT 2 

To ksl tl>c l!ii)-poCiiicsis that the different pattern of data is due to prbecssing a;/fferencc$. not 
differences in the strcttgUi of episodic memory traces, tfec second expcttTOent o«cd a semantic 
liiciriory task, the task was a simple one uherc subjects saw two words displayed on a screen 
and made n catepoiry-imcinbcTship |udgmei.l. tte lop word was a category name and the bottom 
word woutd be m inslance of ill 50% of tlie time. Half of the instarjce words were dominant, 
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Lc, fim or Second bighesl frequeficy iislcd m Ite fiatnc-Monbguc na>Tms for Ikit ca'lc:cor>" mmc 
The Mhei kiif uere \6w ddjunimance. v'iz.. tbc lowest frequency h%lz± 

Half oJ Ibe Mm-instaiuccs were M$hly rcSalccL For hbu-insloiucci, wc asked olhcr tollep- 
subjccU io friet associate lo cmecory lames and selected tbe most freqsieut naD-ih^lahccs ivcm 
those cjicn. The 4S catec<^ry iiaifnes used m Ihii experiment *'cre randomly assigned to one olf 
Ilk: foiit conditions. 

The examples I:sled belo* represent ail fopr t>pes of materials used in the fd'ur conditions. 

HfSri iOW 

Country Country 
Russia Iceland 

NON INSTANCE 



RELATEDNESS dlGH LOW 

Country Country 
Continent Lemonade 

The subjects Jor this cxpcriincnl s^cfc all alumni: The yomn^p subjects were between 25 

years of a^c and 3h and /the old subjects were between 64 and 75 jtats oHd. 



RESlbTS 

Tlic results of xhn cxpcTimmt ave »hor>?n m Ctt^ph 4. 

The lop panels plot accuracy and the bottom panels plot response lime Mh milliseconds) for 
correct responses. l-^ch arc plotted scparatdy for iiistancc and Kon-mstancc as a f«inctl^i»n of 
dominance or rcIatcdUKSS. First, consider the accuracy data. 

f()T instances, old subjects arc at least as accurate as young. For high dorninant Stems, 
uiuch means tliey arc highly similar or associatively rebted. older subjects arc most accurate and 
are more accurate than young subjects. 

For noii-jnstanccs. both groups of subjects Have Ifdubic with highly related items *nd 
neither have trouble with unrelated non-tii$tintc$; For highly related non-ihstahccs, hnwcver. 
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older subjects are appreciably »ors£ tiiin youEfer subjects. 
To slimia^iizc: 

• When rclatsdis^ss can facilitate judgment, cider subjects are belter Dnix youiig: ftfen 
it cues the «roiiC response, older subjects arc worse- 

• W&ij the relatedhess value succcsts rtjeclion. older subjects do fine^ uvo. 

No^ consider rcacUon liinc data: 

• Old subjects arc always slower, perhaps due to slower motor responses. T& 
advantage for bsgh dominance is somrwhal larger for ibem than for young < 302 msec, 
instead of 249). 

• Wlierc rclatcdness hurts, bid subjects arc appreciably slower on the correct fcs]^n5.cs- 
The reaction time difference is 50% larger than other young-old comparisons: the 
difference between high and low rclatedhess is Uiree traes as large for old as for 
young. 

GONGLUSIONS 

• Older subjects can use the axiomatic rclatcdness process naitc well. Performance is 
as good as or better than young subjects, 

• Careful inspection of retrieved, related material I5 more difficuU for everybody, but 
much nsore so for older subjects. 

• This iTilerprctalion is consistent with the position of Has^^cr and Zacas, thai autaiaalic 
processes do ml dccUifc with age. while controlled ones do. 

• Il^s rca.sonablc tlut a rclatcdness or plausibility strategy « more stable across agcj 
Its faster, mors cfficicht and tfc preferred strategy for everyone < the one we u^c 
daily). Thcrcfoni:. tl>c plausibility strategy has become automatic with pracljcc. 

As support for the clairn that people normally use plausib.li;y, consider the results from 
hrik«;n i Mattson. When itey asked people, 'How many antmaU of each ^ind did Mos« take 
on the AnT\ people of Jen crroiicously answered -2". Tli^rc arc few "irsck questions" In 
everyday life, so wc do not liavc to discrimlnalc inferences from exact statements: therefore, tbt? 
autonatK plausibility processes tfet refiiaui in old age keep tlxr aged ih good stead. 
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